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LIFTGATE WITH METAL REINFORCEMENT AND A SWINGDOOR ARRANGMENT

A composite liftgate structure (12) that is

strengthened using a metal hybrid reinforcement (22).
The metal hybrid reinforcement is connected to the pe-
rimeter surface area of an inner panel (20). Another em-
bodiment of the invention is directed to a swing door

(110a, 110b) having an internal tubular frame (112a,
112b) for providing attachment of hinges and latches to
the door and at least one inner (118a, 118b) or outer
panel (121a, 121b, 121c, 121d) for attaching to the frame.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to liftgate systems
for automobiles. More specifically, to a composite liftgate
and method of manufacture. The present invention also
relates to a metal reinforcement for swingdoor tailgates,
hybrid design, mixture of tubes and stamped sheet.

BACKGROUND OF THE INVENTION

[0002] One of the current trends in the automobile in-
dustry is to lower vehicle weight to help achieve better
fuel economy, thus helping to meet fuel economy stand-
ards and to offset the higher fuel prices. Another trend is
that there is a broader range of vehicle models, which in
turn reduces the volume of vehicles produced on a per
model basis. Liftgates are traditionally made from
stamped steel panels that are heavy and have a high
tooling cost and are susceptible to corrosion. Sheet Mold-
ing Compound (SMC) is an alternative to steel for the
inner and outer panels of the liftgate. Using SMC has
several manufacturing concerns related to the material
and process. Steel and SMC liftgates have a mass pen-
alty over thermoplastics. There are also styling restric-
tions with traditional sheet metal and SMC components.
[0003] Inanotheraspectof the invention, itis desirable
to provide steel wire reinforcements between and con-
nected with the inner and outer panels in order to further
strengthen the liftgate. Traditionally steel wires or cables
have been used to hold the liftgate together during a col-
lision. However, the traditional steel cables do not provide
any type of strengthening features. It is therefore desir-
able to develop and provide new strengthening features
either formed within the inner and outer panels are con-
nected between the inner and outer panels that can be
used to strengthen the overall liftgate structure as well
as strengthen and support connection accessories such
as light modules, door latches etc.

[0004] In yet another aspect of the invention, Rear
doors of SUVs, vans and other vehicles are complex to
engineer. They tend to be large areas which require hinge
attachment points for opening and closing of the doors.
The doors must seal to keep the elements outand require
stiffness and strength for operating and sealing of the
doors but also requiring as light of weight as possible
since they have to be supported by hinges. Therefore,
robust hinge attachment points capable of holding the
weight of doors, dampening struts, latches, and handles
are required.

SUMMARY OF THE INVENTION

[0005] A vehicle door including an internal tubular
frame for providing attachment of hinges and latches to
the door and atleastone inner or outer panel for attaching
to the frame. In a preferred embodiment the door is a
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swingdoor which opens from the center to the outside.
[0006] The door construction of the present invention
provides a vehicle door with very good mechanical per-
formance with respect to torsional and bending stiffness.
It provides good crash performance and metal reinforce-
ment at latch, strut, ball joint, and hinge points. The door
uses tubes and stamped sheet metal parts and is easier
and cheaper to manufacture. Additionally, the complete
assembly can be easily adjusted for needed dimen-
sions/tolerance requirements in welding process.
[0007] Another embodiment of the invention relates to
a composite liftgate structure having an inner panel
formed of composite material and an outside surface with
a perimeter surface area that is adjacent a perimeter
edge of the structural composite inner panel. There is a
metal hybrid reinforcement connected to the perimeter
surface area, wherein the metal hybrid reinforcement
forms a closed ring around a perimeter of the inner panel
thereby providing enhanced strength to the composite
liftgate structure. There is also at least one outer panel
connected to the inner panel, wherein the metal hybrid
reinforcement is positioned between the inner panel and
the at least one outer panel.

[0008] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention will become more fully
understood from the detailed description and the accom-
panying drawings, wherein:

Fig. 1 is an exploded side perspective view of a com-
posite liftgate according to a first embodiment of the
invention.

Fig. 2Ais a side elevational view of the metal hybrid
reinforcement.

Fig. 2B is afirst cross-sectional plan view of the metal
hybrid reinforcement of Fig. 2A.

Fig. 2C is a second cross-sectional plan view of the
metal hybrid reinforcement of Fig. 2A.

Fig. 2D is a third cross-sectional plan view of the
metal hybrid reinforcement of Fig. 2A.

Fig. 2E is a fourth cross-sectional plan view of the
metal hybrid reinforcement of Fig. 2A.

Fig. 3 is an exploded side perspective view of the
metal hybrid reinforcement of the composite liftgate.
Fig. 4 is an exploded perspective view of a swing
door according to a second embodiment of the
present invention.

Fig. 5is an exploded view of a swing door according
to a third embodiment of the present invention.

Fig. 6 is an end perspective view of the tubular
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frames of the swing door.
Fig. 7 is an end perspective view of the tubular
frames connected to the inner panels.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0010] The following description of the preferred em-
bodiment is merely exemplary in nature and is in no way
intended to limit the invention, its application, or uses.
[0011] Referring now to Fig. 1 an exploded side per-
spective view of a composite liftgate 10 having a com-
posite liftgate structure 12. The composite liftgate struc-
ture 12 is a portion of the composite liftgate 10 that adds
structure and strength to the composite liftgate 10. The
composite liftgate structure 12 includes an inner panel
14 formed of composite material having an outside sur-
face 16 with a perimeter surface area 18 that is adjacent
a perimeter edge 20 of the inner panel 14.

[0012] The composite liftgate structure 12 further in-
cludes a metal hybrid reinforcement 22 that is connected
to the inner panel 14 using adhesives, welding, or a plu-
rality of mechanical fasteners. The metal hybrid rein-
forcement 22 is formed of steel, aluminum, or combina-
tions thereof. It is also within the scope of this invention
for the metal hybrid reinforcement 22 to be formed of
other metals or a combination of metals and composite
materials depending on the needs of a particular appli-
cation. The metal hybrid reinforcement 22 is connected
to the perimeter surface area 18. The perimeter surface
area 18 is an area on the outside surface 16 that is ad-
jacent the perimeter edge 20 and has a large enough
area suitable for connecting to the outside surface 16 of
the inner panel 14.

[0013] The term "hybrid" when referring to the metal
hybrid reinforcement 22 refers to the variety of different
cross-sectional shaped pieces on the metal hybrid rein-
forcement 22 that allows different components to be at-
tached, which will now be described. Referring also to
Figs. 2A-E and 3 the metal hybrid reinforcement 22 in-
cludes a first tube section 24 with a first end 23 and a
second end 25, and a second tube section 26 with a first
end 27 and second end 29. The first tube section 24 and
second tube section 26 as shown have a circular cross-
section with a hollow bore in the middle, however, it is
within the scope of this invention for the cross section to
have a different shape. A latch reinforcement 30 is con-
nected between the first tube section 24 and second tube
section 26 at the respective second end 25, 29. The con-
nection between the latch reinforcement 30 and the first
tube section 24 and second tube section 26 is a welded
connection, however, it is within the scope of this inven-
tion for another suitable connection to be used such as,
but notlimited to adhesives and mechanical connections.
The latch reinforcement 30 has a latch mounting surface
32 with legs 34, 36 extending therefrom that wrap around
and rest against a portion of the outer circumference of
the first tube section 24 and second tube section 26. The
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legs 34,36 are connected to the outer circumference of
the first tube section 24 and second tube section 26 using
a connection 38, 38 which can be a weld, adhesives,
solder or other suitable connection. The latch mounting
surface 32 is then used to connect components of a latch
(not shown) to the metal hybrid reinforcement 22. The
area of the latch mounting surface 32 as shown can vary
in size and have a surface area that is wider than the
width of the first tube section 24 and second tube section
26.

[0014] The metal hybrid reinforcement 22 further in-
cludes a first ball stud section 40 with a first end 42 and
a second end 44 and a second ball stud section 40’ with
a first end 42’ and second end 44’. The first end 42 of
the first ball stud section 40 is connected to the first end
23 of the first tube section 24. The first end 42’ of the
second ball stud section 40’ is connected to the first end
27 of the second tube section 26. Both the first ball stud
section 40 and the second ball stud section 40’ have a
U-shaped cross-section with a first leg 52 and second
leg 54 that connects to the outer circumference of the
respective first tube section 24 or the second tube section
26 using a connection 56, 56’ that is a weld, adhesives,
solder, or other suitable connection. The first ball stud
section 40 and the second ball stud section 40’ include
a ball joint mounting surface 58, 58’ that is used to con-
nect a ball 59, 59’ that is part of a ball joint connected
between the composite liftgate 10 and the vehicle.
[0015] Connected to the second end 44 of the first ball
stud section 40 is a left corner section 45 and connected
to the second 44’ of the first ball stud section 40’ is a right
corner section 47. Extending between the left corner sec-
tion 45 and right corner section 47 is a hinge attachment
section 60. The hinge attachment section 60 has a first
end 62 and a second end 64. The first end 62 of the hinge
attachment section 60 is connected to the left corner sec-
tion 45 so that the left corner section 45 wraps around
and is connected by welding or bonding to the hinge at-
tachment section 60. The second end 64 of the hinge
attachment section 60 is connected to the right corner
section 47 so that the right corner section 47 wraps
around and is connected by welding or bonding to the
hinge attachment section 60. The hinge attachment sec-
tion 60 has an attachment surface area 66 that is used
to connect one or more hinges that pivotally connect the
composite liftgate 10 to a vehicle. The left corner section
45 and right corner section 47 in a preferred embodiment
are two pieces formed of a front left corner piece 49a,
back left corner piece 49b, front right corner piece 51a,
and back right corner piece 51b that are connected to-
gether about the respective ends of the hinge attachment
section 60, first ball stud section 40 and second ball stud
section 46.

[0016] The composite liftgate 10 is completed by con-
nection of an outer panel 66 connected to the inner panel
14. The metal hybrid reinforcement 22 is positioned be-
tween the inner panel 14 and the outer panel 66. The
outer panel 66 forms the exterior show surface of the
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composite liftgate 10 and can be a single piece or it can
be multiple pieces depending on the needs of a particular
application. Additionally, there is a window 68 that is
formed of plastic or glass that is connected to either the
inner panel, 114 or the outer panel 66. The window 68
is an optional feature since some vehicles do not have a
rear window. Additionally, the composite liftgate 10 op-
tionally further includes inner trim piece 70, 72 that are
shown as two pieces, however, a greater or lesser
number of inner trim pieces can be used. The inner trin
pieces 70, 72 form the inside surface of the composite
liftgate 10 that is visible from inside the passenger com-
partment of the vehicle. The metal hybrid reinforcement
22 once fully assembled has a circular shape that adds
strength to the composite liftgate 10, while also permitting
several other structures such as hinges. ball joints and
latch mechanisms to be attached.

[0017] Referringnow to Figs. 4-6 are two embodiments
of a vehicle door wherein like numbers differing by 100
are like components in the embodiments. In accordance
with the presentinvention there is provided a vehicle door
110a, 110b, 210a, 210b that is a swing door having a
first vehicle door 110a, 210a and second vehicle door
110b, 210b that are left and right side doors that meet
together when in the closed position. The vehicle door
110a, 110b, 210a, 210b includes a left side door (see
vehicle door 110b, 210b) and right side door (see vehicle
door 110a, 210a), which can be arranged in a different
orientation such as top and bottom or one side can be
larger than the other. The vehicle door 110b, 110b, 210a,
210b each include a frame member 112a, 112b, 212a,
212b respectively, which is an internal tubular frame for
providing attachment of hinges 114a, 114b, 214a, 214b
and attachment surfaces 116a, 116b, 216a, 216b, 216¢,
216d for connecting latches to the frame 112a, 112b,
212a, 212b.

[0018] Each vehicle door 110a, 110b, 210a, 210b fur-
ther includes at least one inner panel 118a, 118b, 218a,
218b and outer panel 120a, 120b, 220a, 220b for attach-
ing respectively to the frame 112a, 112b, 212a, 212b.
Frame members 112a, 212a, inner panel 118a, 218a and
outer panel 120a, 220a are respective mirror images of
frame members 112b, 212b, inner panel 118b, 218b and
outer panel 120b, 220b. The outer panel 120a, 120b in
Fig.4 includes multiple outer panels 121a, 121b, 121c,
121d, while the outer panel 220a 220b includes multiple
outerpanels 221a,221b,221c, 221d; however, it is within
the scope of the invention for the multiple outer panels
inboth embodiments alesser orgreaternumber of panels
depending onthe needs of particular application. Multiple
inner panels are also within the scope of the invention.
In one embodiment the inner panels 18, 18a, 118 and
118a are connected to the respective frame 12a, 12b,
112a, 112b by adhesives, fastener or the like and the
outer panels 20a, 20b, 20c, 20d, 120a, 120b, 120c, 120d
are connected to the inner panels.

[0019] Each of the frame members 112a, 112b, 212a,
212b the frame includes a first leg 122a, 122b, 222a,
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222b, a middle connection leg 124a, 124b, 224a, 224b
and a second leg 126a, 126b, 226a, 226b for forming a
"C" shaped or "U" shaped frame member. The first leg
122a, 122b, 222a, 222b and second leg 126a, 126b,
226a, 226b have terminal outer ends 128a, 128b, 130a,
130b, 228a, 228b, 230a, 230b. Typically, these are ex-
truded or other tubular members and are made out of
aluminum or steel which allows welding attachment of
hardpoints for hinges and latches. The tubes are typically
bent but could be pieces welded together to from a "C"
or "U" shape. With respect to the embodiment in Figs.
5-7 there is provided an additional reinforcement member
232a, 232D, referred to as a first reinforcement member
and a second reinforcement member. Each reinforce-
ment member 232a, 232b has an upper end 233a, 233b
and a lower end 235a, 235b that are connected respec-
tively to the terminal ends 228a, 228b, 230a, 230b to
provide additional strength and rigidity if needed. Refer-
ring also to Figs. 6 and 7 the upper end 233a, 233b of
the reinforcement 232a, 232b and terminal end 228a,
228b of second leg 226a, 226b are each connected to a
respective an upper bracket 236a, 236b that also in-
cludes one of the attachment surfaces 216a, 216b. The
lower end 235a, 235b of the reinforcement 232a, 232b
and terminal end 230a, 230b of first leg 222a, 222b are
each connected to a respective a lower bracket 238a,
238b that also includes one of the attachment surfaces
216¢, 216d. The upper bracket 236a, 236b and lower
bracket 238a, 238b provide the attachment surfaces
216a-d for attaching latches, locks and other features.
The upper bracket 236a, 236b and lower bracket 238a,
238b also help reduce assembly complexity because
they the reinforcements 232a, 232b and the tubular frame
212a, 212b will be connected with less bends.

[0020] When the reinforcements 238a, 238b are con-
nected with the respective first leg 222a, 222b and sec-
ond leg 226a, 226b the tubular frame 212a, 212b has an
"O" profile. The reinforcement members are typically "L"
shaped stampings and are formed of one or multiple piec-
es depending on the requirements of the particular door.
If multiple pieces are used, they are connected together
by welding, adhesives fasteners or other ways of joining
the pieces. This reinforcement member could also in-
clude other cross-sectional shapes such as a tube or the
like. The reinforcement member 232a, 232b is has a con-
toured portion 231a, 231b that contours to the respective
inner panel 218a, 218b or outer panel 220a, 220b at a
spoiler 234a, 234b area of the outer panel. This provides
an even more robust structure if it is needed.

[0021] As shown in the Figures the doors are hinged
toward meeting in the terminal end area for opening and
closing.

[0022] The following is a numbered list of various as-
pects of the invention:

1. A vehicle door comprising:
a vehicle door having a tubular frame for providing
attachment of hinges and latches to the vehicle door
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and an inner panel and an outer panel attached to
the tubular frame.

2. The vehicle door of aspect 1, wherein the tubular
frame is positioned between the inner panel and the
outer panel internally within the vehicle door.

3. The vehicle door of aspect 1 or 2, further including
a plurality of outer panels; and/or further including
more than one inner panel.

4. The vehicle door of any one of aspects 1 to 3,
further comprising:

wherein the vehicle door is a first vehicle door,
and

a second vehicle door for meeting the first vehi-
cle door, the second vehicle door includes a tu-
bular frame for providing attachment of hinges
and latches to the vehicle door and an inner pan-
el and an outer panel attached to the tubular
frame, such that the tubular frame is positioned
between the inner panel and the outer panel in-
ternally within the vehicle door.

5. The vehicle door of aspect 4, wherein the tubular
frame of the first vehicle door and the tubular frame
of the second vehicle door both include a first leg, a
second leg and a middle connection leg for forming
a "C" shape.

6. The vehicle door of aspect 5, further comprising:

wherein the first leg and the second leg of the
tubular frame of the first vehicle door each have
a terminal end and the first leg and the second
leg of the tubular frame of the second vehicle
door each have a terminal end;

a first reinforcement member having an upper
end and a lower end connected to the tubular
frame of the first vehicle door between the ter-
minal end of the first leg and the terminal end of
the second leg, and

a second reinforcement member having an up-
per end and alower end connected to the tubular
frame of the second vehicle door between the
terminal end of the first leg and the terminal end
of the second leg.

7. The vehicle door of aspect 6 further comprising:

wherein the first reinforcement member of the
first door is contoured for matching and support-
ing an outer contoured surface of the outer panel
of the first door, and

wherein the second reinforcement member of
the second door is contoured for matching and
supporting an outer contoured surface of the
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outer panel of the second door.

8. The vehicle door of aspect 7, wherein the outer
contoured surface of the outer panel of the first door
and the outer contoured surface of the outer panel
of the second door is a spoiler.

9. The vehicle door of any one of aspects 6 to 8,
wherein the tubular frame of the first vehicle door
and the tubular frame of the second vehicle door are
made from atubular metal material and the reinforce-
ment member of the first vehicle door and the rein-
forcement member of the second vehicle door are
made from a stamped material.

10. The vehicle door of any one of aspects 6 to 9,
wherein the first reinforcement member and the sec-
ond reinforcement member is a one-piece stamping.

11. The vehicle door of any one of aspects 6 to 10,
wherein the first reinforcement member and the sec-
ond reinforcement member are made from more
than one piece of material which are connected to-
gether by welding, adhesives, fasteners and combi-
nations thereof.

12. The vehicle door of any one of aspects 1 to 11,
wherein the inner panel is attached to the tubular
frame and the outer panel is attached to the inner
panel.

13. The vehicle door of any one of aspects 1 to 12,
wherein the tubular frame includes a first leg, a sec-
ond leg and a middle connection leg for forming a
"C" shape.

14. The vehicle door of aspect 13, wherein the first
leg and second leg each has a terminal end, and a
reinforcement member connects each of said termi-
nal ends.

15. The vehicle door of aspect 14 wherein the rein-
forcement member is contoured for matching and
supporting an outer contoured surface of the outer
panel doors.

16. The vehicle door of aspect 15 wherein said outer
contoured surface is a spoiler formed on the outer
panel.

17. The vehicle door of any one of aspects 14 to 16
wherein the tubular frame is made from a tubular
metal material and the reinforcement member is
made from a stamped material.

18. The vehicle door of any one of aspects 14 to 17,
wherein the reinforcement member is a one-piece
stamping.
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19. The vehicle door of any one of aspects 14 to 18,
wherein the reinforcement member is made from
more than one piece of material which are connected
together by welding, adhesives, fasteners and com-
binations thereof.

20. The vehicle door of any one of aspects 1 to 19,
wherein the inner panel is attached to the tubular
frame and the outer panel is attached to the inner
panel.

21. A vehicle door comprising:

a tubular frame for providing attachment of hinges
and latches to a vehicle door and at least one inner
or outer panel for attaching to the tubular frame, the
tubular frame including three legs for forming a "C"
shaped member and being made of a metal material
with at least one hinge or latch welded thereto.

22. The vehicle door of aspect 21, wherein an upper
outer panel and a lower outer panel being attached
to an inner panel, wherein the inner panel is con-
nected to the tubular frame.

23. The vehicle door of aspect 21 or 22, wherein two
of the three legs of the tubular frame each have a
terminal end, and areinforcement connects between
each terminal end.

24. The vehicle door of aspect 23 wherein the rein-
forcement has a tubular or "L" shaped cross-section;
and/or.

25. The vehicle door of aspect 22 wherein the rein-
forcement has a contoured portion to support atleast
a spoiler of the vehicle door, the contoured portion
preferably following a contour portion of the outer
upper panel.

26. The vehicle door of any one of aspects 21 to 25,
further comprising:

wherein the vehicle door is a first vehicle door,
and

a second vehicle door for meeting the first vehi-
cle door, the second vehicle door includes a sec-
ond tubular frame for providing attachment of
hinges and latches to the vehicle door and an
inner panel and an outer panel attached to the
second tubular frame, such that the second tu-
bularframe is positioned between the inner pan-
el and the outer panel internally within the vehi-
cle door, and

wherein the first vehicle door and the second
vehicle door are hinged toward meeting in the
terminal end area for opening and closing.

27. A composite liftgate structure, comprising:
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aninner panel formed of composite material and
having an outside surface with a perimeter sur-
face area that is adjacent a perimeter edge of
the structural composite inner panel;

a metal hybrid reinforcement connected to the
perimeter surface area, wherein the metal hy-
brid reinforcement forms a closed ring around a
perimeter of the inner panel thereby providing
enhanced strength to the composite liftgate
structure;

at least one outer panel connected to the inner
panel, wherein the metal hybrid reinforcement
is positioned between the inner panel and the
at least one outer panel.

28. The composite liftgate structure of aspect 27,
wherein the metal hybrid reinforcement includes:

a latch reinforcement section connected to the
tube section;

a first ball stud section with a first end and a
second end;

a second ball stud section with a first end and a
second end, and

a hinge attachment section having a first end
and a second end.

29. The composite liftgate structure of aspect 28 fur-
ther comprising:

a latch mechanism connected to the latch reinforce-
ment section of the metal hybrid reinforcement.

30. The composite liftgate structure of aspect 28 or
29, further comprising:

at least one hinge connected between the hinge at-
tachment section and an opening of a vehicle, there-
by allowing the composite liftgate structure to pivot
about the hinge between an open position and a
closed position.

31. The composite liftgate structure of any one of
aspects 28 to 30, wherein the metal hybrid reinforce-
ment includes:

a first ball stud and a second ball stud section,
and

a ball portion formed on one of the first ball stud
section and the second ball stud section, where-
in the ball portion forms part of a ball joint for
connecting the composite liftgate structure to a
vehicle.

32. The composite liftgate structure of any one of
aspects 28 to 31, wherein the metal hybrid reinforce-
ment includes:

a tube section having a first end and a second
end;
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wherein the latch reinforcement section is con-
nected to the tube section;

the first end of the first ball stud section is con-
nected to the first end of the tube section;

the first end of the second ball stud section is
connected to the second end of the tube section;
a left corner section connected to the second
end of the first ball stud section;

a right corner section connected to the second
end of the second ball stud section, and

the first end of the hinge attachment section is
connected to the left corner section and the sec-
ond end of the hinge attachment section is con-
nected to the right corner section.

33. A composite liftgate structure, comprising:

aninner panel formed of composite material and
having an outside surface with a perimeter sur-
face area that is adjacent a perimeter edge of
the structural composite inner panel;

a metal hybrid reinforcement connected to the
perimeter surface area, wherein the metal hy-
brid reinforcement includes:

a tube section having a first end and a sec-
ond end;

a latch reinforcement section connected to
the tube section;

a first ball stud section with a first end and
a second end, wherein the first end of the
firstball stud section is connected to the first
end of the tube section;

a second ball stud section with a first end
and a second end, wherein the first end of
the second ball stud section is connected
to the second end of the tube section;

a left corner section connected to the sec-
ond end of the first ball stud section;

a right corner section connected to the sec-
ond end of the second ball stud section;

a hinge attachment section having a first
end and a second end, wherein the first end
of the hinge attachment section is connect-
ed to the left corner section and the second
end of the hinge attachment section is con-
nected to the right corner section;

at least one outer panel connected to the
inner panel, wherein the metal hybrid rein-
forcement is positioned between the inner
panel and the at least one outer panel.

34. The composite liftgate structure of aspect 33,
further comprising:

a ball portion formed on one of the first ball stud sec-
tion and the second ball stud section, wherein the
ball portion forms part of a ball joint for connecting
the composite liftgate structure to a vehicle.
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35. The composite liftgate structure of aspect 33 or
34, further comprising:

at least one hinge connected between the hinge at-
tachment section and an opening of a vehicle, there-
by allowing the composite liftgate structure to pivot
about the hinge between an open position and a
closed position.

36. The composite liftgate structure of any one of
aspects 33 to 35, further comprising:

a latch mechanism connected to the latch reinforce-
ment section of the metal hybrid reinforcement.

37. The composite liftgate structure of any one of
aspects 33 to 36, wherein the metal hybrid reinforce-
ment forms a closed ring around a perimeter of the
inner panel thereby providing enhanced strength to
the composite liftgate structure.

[0023] The description of the invention is merely ex-
emplary in nature and, thus, variations that do not depart
from the gist of the invention are intended to be within
the scope of the invention. Such variations are not to be
regarded as a departure from the scope of the claims.

Claims

1. A vehicle door comprising:
a vehicle door having a tubular frame for providing
attachment of hinges and latches to the vehicle door
and an inner panel and an outer panel attached to
the tubular frame.

2. The vehicle door of claim 1, wherein the tubular
frame is positioned between the inner panel and the
outer panel internally within the vehicle door; and/or

further including a plurality of outer panels;
and/or
further including more than one inner panel;
and/or
wherein theinner panelis attached to the tubular
frame and the outer panelis attached to the inner
panel.

3. The vehicle door of claim 1 or 2, wherein an upper
outer panel and a lower outer panel being attached
to an inner panel, wherein the inner panel is con-
nected to the tubular frame; and/or
wherein the inner panel is attached to the tubular
frame and the outer panel is attached to the inner
panel.

4. The vehicle door of any one of claims 1 to 3, wherein
the tubular frame includes a first leg, a second leg
and a middle connection leg for forming a "C" shape.
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The vehicle door of claim 4, wherein the first leg and
second leg each has a terminal end, and a reinforce-
ment member connects each of said terminal ends.

The vehicle door of claim 5, the reinforcement mem-
ber is contoured for matching and supporting an out-
er contoured surface of the outer panel doors, the
outer contoured surface preferably being a spoiler
formed on the outer panel; and/or

wherein the tubular frame is made from a tubular
metal material and the reinforcement member
is made from a stamped material; and/or
wherein the reinforcement member is a one-
piece stamping; and/or

wherein the reinforcement member is made
from more than one piece of material which are
connected together by welding, adhesives, fas-
teners and combinations thereof; and/or
wherein the reinforcement has a tubular or "L"
shaped cross-section; and/or

wherein the reinforcement has a contoured por-
tion to support at least a spoiler of the vehicle
door, the contoured portion preferably following
a contour portion of the outer upper panel.

The vehicle door of any one of claims 1 to 6, further
comprising:

wherein the vehicle door is a first vehicle door,
and

a second vehicle door for meeting the first vehi-
cle door, the second vehicle door includes a tu-
bular frame for providing attachment of hinges
and latches to the vehicle door and an inner pan-
el and an outer panel attached to the tubular
frame, such that the tubular frame is positioned
between the inner panel and the outer panel in-
ternally within the vehicle door.

The vehicle door of claim 7, wherein the first vehicle
door and the second vehicle door are hinged toward
meeting in the terminal end area for opening and
closing.

The vehicle door of claim 7 or 8, wherein the tubular
frame of the first vehicle door and the tubular frame
of the second vehicle door both include a first leg, a
second leg and a middle connection leg for forming
a "C" shape.

10. The vehicle door of claim 9, further comprising:

wherein the first leg and the second leg of the
tubular frame of the first vehicle door each have
a terminal end and the first leg and the second
leg of the tubular frame of the second vehicle
door each have a terminal end;
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1.

12.

13.

14.

15.

a first reinforcement member having an upper
end and a lower end connected to the tubular
frame of the first vehicle door between the ter-
minal end of the first leg and the terminal end of
the second leg, and

a second reinforcement member having an up-
perendand a lower end connected to the tubular
frame of the second vehicle door between the
terminal end of the first leg and the terminal end
of the second leg.

The vehicle door of claim 10, further comprising:

wherein the first reinforcement member of the
first door is contoured for matching and support-
ing an outer contoured surface of the outer panel
of the first door, and

wherein the second reinforcement member of
the second door is contoured for matching and
supporting an outer contoured surface of the
outer panel of the second door.

The vehicle door of claim 11, wherein the outer con-
toured surface of the outer panel of the first door and
the outer contoured surface of the outer panel of the
second door is a spoiler.

The vehicle door of any one of claims 10to 12, where-
in the tubular frame of the first vehicle door and the
tubular frame of the second vehicle door are made
from a tubular metal material and the reinforcement
member of the first vehicle door and the reinforce-
ment member of the second vehicle door are made
from a stamped material.

The vehicle door of any one of claims 10to 13, where-
in the first reinforcement member and the second
reinforcement member is a one-piece stamping.

The vehicle door of any one of claims 10 to 14, where-
in the first reinforcement member and the second
reinforcement member are made from more than
one piece of material which are connected together
by welding, adhesives, fasteners and combinations
thereof.
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